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(54) CnOCOB BOCCTAHOBJ1EUMH rEPMETOMHOCTM OBCAflHHX KOJIOHH 

(57) Abstract: 

Hsotipere&He othocbtch k o&nacra peuoHTno-aaonmniOHRUx pa6or a HanpaaneHo sa no emnegg e 
s^esTHEHOCTH. Cyn> B3o6peTCHHH: cnoco6 sajunotxaeTCH b ncpexpbiTHH 3onw Bxrcputrvmocrra oGcaRBoa 
EonoHHw roayrpii n/iacTwpoj B3 jjc<fropMHpyeMOH Tpy6w, roroTOB/iCHHOH ro xcpMorm acnwnoro 
uaTepnana, aanpauep nnnaaraneHa. a H36biTOUHoe flaarieHHe co3/ja*o*r 3a ctct pacnrapeaMn 
cavttrpa3«^pcsajDmerocH a caiiopacmKpfronierocH Marepaaria, Haupaucp. CMTB - cmcch b3bcctkoboa pjw 
ropHMX m 6ypoea>oc pafior. Koropww sanormfnox xpy6y B3 TepworuiacTOTHoro Maxcpaana oepcA 
nepeapbiraeM 3oeti HerepweTB^HOCTa o6ca£H0& kofiohhu. 2 3.n. $-m*. 1 rafiji. 
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Description lOmcane »3o6pctchmhJ: 

IfooGpereHHc otrochtch k o6narrn peuoBTHO-BOOJiHTOOHHWx paoor (PHP), a hmcuho k cuocooau 
DoccrarioaneHHH repueTfnmocTM o6caflHMX kojiohh. 

WaBecren cnoco6 BoocraHoaneHnn repwenra«xrrH ofcaAHbtx kojiohh, BBuuwaxnuBft cnycx kojiohhu 
HaoocBo-KCM n i wi * iopHbtx Tpy6 (HKT) hhjsc wHTcpsana MapymcHHH o6ca«Hofl kojiohhw. 3a&a^HBamic 
Taun oHHp y Pmero pacTsopa b HKT npn oTKpbrrow 3aTpy6HOM npocrpawrrac, nojxbeu HKT Bbnnc 
pac«KTnoro ypoonn T«unoHHpyion\eno pacreopa o cKBajrane, npoflaaromaHHe TaunoHHpyiomcro pacroopa 
3a o6canHy» KOJiOHHy npn oaKpurou 3aTpy6iiOM npocTpaacrDc 

HcflocraTKH aHanora 3axjix>«iaioTCH b tou. wto, BQ-nepOkix. npo^atwa TaunoHMpywincro pacrsopa b 
3aKOJionnoc npocTpancTBO aoauoMHa TQJibRO nofl bwookhm H36brroqHbiu ^aancHKCM. *rro Rc6c3onacHD /ijih 
HtnocTHocTH ocrvuBofl lacTM oocannon kojiohhu, Bo-sropbcc M3-3a yca^oOTOCTH Taunoaispyiomiix 
uaTepHanoB pc3y7ibTaTHBO0cn> oncpanHd ne npcDumaer 50%. 

HaxriSonee 6jiu3kkw k B3o6pcTeHsao no TcxHznzecaoB cytneocTH hbtchctch cnoco6 ycraaoBKH miacrwpH a 
mrrcpBane nercpcMg nwHOC T H o6cannoM kohohhw nyreu ncpexpHTMH 3ohw BerepimviBOcm H3HyrpH 
BJiacrwpew ro McrojunrocKofl Tpytfu c Docne^yiocqKU ee pacmnpeHHeu 3a ckt oo^amm rotfwrouHaro 
^aancKHH 12]. 

HcflocTaTOK H3BOCTBDP0 cnoco6a 3ait/D0*iacTCH b tow. trro roiacrwpb BfanmnBeH H3 mctutuibu a aro hc 
no3O0Ji»CT ManrepHa/i nnacTupn 3AflaB/raBaTt> b cebh^ktih Tpctrpray b o6caflpoH kojtohhc 

3an,a<za 3aKjnoqaerc« b noBbnncBim 9$$cxthbhocth peuoHTHo-ioojiHHHOHHjbKX pafior npH cwHOBpeueHHOu 
csHxeHHB Tpy^ooaTpaT. 

noeraBnomaH 3awa«ia flocTHraeTCH tcm. uto b cnoco(5c. BBjnoua»njew ncpeKpwTHe 30hk Hcrepueiw^HOCTH 
o6ca,npwx kojiohh vaayrpB. rmacrtrfpoi. BbmoJiHCHHWM a owe ne^opMHpyeuoH Tpyot*. pacrnHpcane 
nnacrupH no eceo H/nrae nyreu coaflaHH* rotibiTOiHaro flaBTiCHSW. b aanecToe Ac$opuHpycuoft Tpytiw 
Hcnora>3yKyr xpyoy K3 TepMonnacmraHoro uaTepiaajia. a vcjShitouhoc ^aancHHC co3«ajcrr 3a curr 
pacmapeHHH cauopaaorpcBaionjerocH h pacuiwpnjomerocH ua-rcpwajia. Koropbtu sanojiHHioT Tpytfy H3 
TCpMonnacnnHoro uarcpHana nepcn, ncpcEpwraeu ooeu HcrcpMenwBocTH oocajiHOH kojiohhu. B Ka^ccTBc 
TcpKonnacmHoro waTepnana HcnontayioT noJDOTHJieo, a b aa^iecTBe cauopasorpeBaxnqeroctt n 
cauopacnmpoioiqerocH Marcpna/ia Hcnora>3yioT CMTB - cucct* naBccTKoayio pfin ropmox a 6ypoBbix pafioT. 

CHTB n pwuF M i w yr, mafiobiM o6pa30M, npH pa3pytncara npomsboc >q>ynKHx MarcpHanoB (cKanbHbic nopo^w). 

6cT0HHbCX H KCJlC3o6cTOHHbiX H3^CJIHH, KaMTTTTTWX BJiaflOK, ^IH J]p6bFB& npHpO^HOPO KaMHH. OH 

npe^cTaanHrr cotioft nopouncoo6pa3ew4 acropiowHfl h BeeapuBoanacaufi uarepaan, j\uxxxjjb& c eoj^ofl 
mpiowyv peaanoa (pH 12). npx cucomBasjm oopomKa CHTB c BOppA oopaoyrrcn cycrraoan (pafionan 
cwecb). Koropan. ftywyro sannra b mnyp. cflcnaBMbril b o6batrc, nqancKamcM paspymaaao, c tchoukm 

BptttfCHH CXBftTbffiaeTCH, T B ep p CCT» OABOBpCMCSBO yBCJIHHHBaHCb B ofrbCMC YbCJIH^CHHC OOTbCWa - CJICftCTOHC 

nt9Q>aTaqHn KounoHeHTOB, bxd^rii^x b cocras CMTB» npHBo^ar k pa3BMTBx> b mnype rH?n>aTanpoHHoro 
^aancHHH (6onec 40 Mil a). ITofl fleflCTBHCM PH^paTanjwHBoro flaanesH* b tcjic o6beKTa pa3BHBajorcfl 

BanpH2KCHSlH, npHBOflHmHC K CTO pa3p>THCHKK) 13). 

Echh cycncH3W» CHTB 3aram, b Tpy6y H3 TcpMonriacTHHHoro MaTcpwa/ia, to ccTb ira MaxcpHana, 
po3M«rtjaiomerocM npn HarpeBaHun, 3apepueTB3KpoBaTb aomnj, to uepe3 1,5 u huukctck peaKUKH c 
Bta^cneHneu Tama h pacnmpcHHcu CHTB. Tenna Bw^c/n«rrc5i ^ocraTOUHO. trrodbi pa3orpm» Tpy6y A° 110 * 
120°C, a yro Bbnnc Tcvmcpa-rypw, npn Koropoft, HanpKMcp, nojn«msneH pa3unr«iaeTCR h nposnanwer 
DOBbnncHHyx) Ttxyvxxm*. Tpy6a yBCJUWHBacroi nnancrpe 6c3 paspymeBiiH, h b cnyuac cc 
np^BapBTCJlbHoro cnycxa b cKBaxBuy o 3oay HcrcpiccTsnmocTM oticanjBoft kojiohhu c narrnxnu 

n prnmuaw o R o6c&AHOfl KOJTOHHC, TepWOnJiaCTBMHbCH MBtTCfOSaJl npOHHXaCT B CBBU^ H7DS TpcOBCHy H DOCJie 

oaoHuaHHH pcaKxpra h HopuaJODanHH TCwncpaTypbi 3aTBcpflC8acr h ooccncwBacT Han,ejKHyx> Kaojmmno 
noBpcjKocHHfl b o6ca^naft kojiohhc 

npHMcp pca/iH3atpra . TIpcnaoJiomM, *rro na r/iy^HHe 400 vi »KcxniyaTaunoHBa>? aonoHHa nnawcrpoM 146 mm 
c TOJmpBoa ctcbox B uu hmcct TpemaHy umpaHoft 2 uu a flJTHBOfl 2 m. 

Bcpyr nonR3TMn«BOByx> Tpytfy n/nraoa 4 w c napyxHUM nHaMerpou ea 2 uu Memjnc BHyrpcMBero 
AHaMCTpa o6caflBoA kojiohhu b mrrcpeanc kcixdwctkmhccth (t.c. 128 uu) h tothubhoh ctcbox 6-8 uu. 
3ar/iymawr hhtkbmh kohcu Tpy6. roroBHT cycneK3H» CHTB, win Hero 6cpyr 100 ur nopomsa h 30 n 
TexumfiCKOfl bo^u. CycneH3mo 3anuBaioT a nonHanuieHOByio Tpy6y. TcpueTiDHpyioT BCpXHKfl Konen, Tpy6 n 
Ha KonoHHC HKT ami TpocHKc Tpy6y cnycKaioT a 3ony HcrrpucTiniHOCTH o6cannofl Kanomaj. 

Mcpco 1.5 m HawHacTCH pcamjKH n npowcxoflnr pa3orpc» m paoAyB a *o4c nomwroneHoaoft Tpy6b« Bainorb 
n/iH conpHxocHOBCHHH co cTCHKauH o6caflHon aonoHHbi. Bonce Toro. nocaoTibsy uaTepnan Tpy6w 
pa3UHr«ieH, oh npoHHKacT h b Tpennnry. tslkkm o6pa-v»u AononHHTejibHo cc repueTH3wpyeT. 
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nocnc OKomaHHH peaiojHH, Korropan nporcsacr 0,5 - 1,0 h, cxoaauray ocratyuooT b nosoe ea 4 - 5 q ftrw 
BoocTanoBneuMH TCMircpaTypb* n sarocpACBaassH norarymncHOBoft xpy6w. 3a-rcM KanoHKy MKT htih 
Tpocm, Ha KOTopbtx nnacrbipt* (Sun cnymen b csMJCRHy, noffHKMajoT ha nooepxHOCTt*. B cxB&aotBy 
cnycxaur KonoHHy 6ypHJtbHbtx Tpyti c uanorafiapHTHbiM Typ6o6ypoM. jjanorau mm $pesofi h paadypHBaxyr 
repwcTtrsapyionmc yanti n CQnepJKHMoe naraoTMJreHoatiH TpytSw. KonoHHy 6ypimbHbtx TpytJ nojyffluatOT. 
HpoH3BOA«T onpeocoBxy o6ca^Hofl kojiohhw comacso JXtbcvByxxufOJ nncrpyicnwHW. 

npeHwymccrraa npcfinaraeuoro cnocoda ocKOBbisasorcH Ha tou, <ito noBpeayjeHwe b o6ca#noft kqhohhc 
Hsorrapyercsi Gonee H^exHO 3a c**er npoHHXHoeeHHH uaTepnajra nnacTbnm b cenm urn* TpcmwHy. K rouy 
ate nnacrtjpb H3 anrr e THn ecKoro uarepnana nonroBiOTee. Tax xas hc no^BcpmcH icoppoaHH. 

Hcto^hmkh nn(>opuanHn: 1. B/iEUKCEttfH B.A., YMCT^acs B.r. CnpaaoHKHK Macrcpa no k arm-ran wiouy 
peuomy cxBaxHH. M.. He^pa, 1985. c.163. 

2. ABTOpCKoc CB^cTeJibCTBO N 1601330, CCCP, xn. E 21 B 29/10, 1990 - nporonm. 

3. HacTpyjagiH no npnua3CHMo cuecu xoBccncoBoft ^ ropHboc h 6ypoBboc pa6or (CMFB). H3« AO 
"OppoAuaTqJHajiu", 7 c. 
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Claims |C>opuyna n3o6peTeMHj: 

1. Cnoco6 tJoccTaHoancHHH rcpucniMHOCTM ofcaABUX kojiohb, wunosaiomHft ocpexpfcrree oonbi 
mrepuerwwocru H3nyrpH njiacrupeM. BwnonHtHHbOi 8 awe AeflopuHpyeuoft Tpy6w, h pacnmpcHHc 
nnacrtjpM no seed ^rarac nyreu cooflaraiH H36farro*ororo ^aancHHs, cnvranaxxiQiflcn toa. uto b Ka^ecTBc 
fle^opMHpycuoft Tpy6w ucnoraoyiOT Tpytfy m TepuonnacnwHoro Ma-rcpnana. a rcsObrronHoc AaancsHc 
coanaior oa cmct pocnmpcntw caMopaoorpcoajoincroca h cawopacnnipHJoaxerocH wareptiana. KoropwM 
3an<vm*noT Tpy6y ro Tcpuoonacnwiioro wiATCpMana nepcfl ncp^Kpbrwew 30hw HerepvieTWHocTH ofca#Hofl 

KOSIOHHbl. 

2. Cnoco6 no n.l, orjunaxxnjaAcsi tcm. *rro b RawcTee TepwonnaciMWHOi v uaTepnana HcnojitoyiuT 
nanaynineH. 

3. Cnooo6 no nn.l m 2, cnvnraajoirjigcH reu. ito b Kavjecroe cauopaaorpesajoo^eroctt is 
cajutop acnnrp^oain^erocH wa-repHana HnnanK3yrrr CKTB cmbci* H3BecTKOBy» jyw ropHbix H 6ypoabix pa6or. 
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Drawlng(s) [t|epren|: 

XapaKTepucrviKa CHfE 



XapaicrepMCTMKa 


3HaweHwe 


1 . BoAO-cweceBoe oTHouueHne cycneH3MM 


0,3 


2. PacxoA nopoujKa Ha 1 m 3 oGbeMa, t 


1,8 


3. PacreicaeMOcrb no KOHycy A3HMM, cm 


20,0 


4. QnoTHocTb cycneH3MW, t/cm 


1,8 


5. BpeMA Havana peaxx\m rn^paTaunn npw 




TeMnepaType 20-25°C, mhh 


OKono 90 


6. TeMnepaTypa caMopa3orpeBaHMH, °C 


6onee 100 


7. CLiermeHMe ksmma CTpyGofl, Mfla 


5,0 


8. ConpoTHB/ieNHe KaMHfl 4>wibTpauHM BOflw, Mfla 


6onee 60.0 


9. flaeneHue npw pacujwpeHMM, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2], 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure ,in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 l A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 1 46 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from !4 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/lu ? 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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